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Condition of the calbrated iem

Calbration Equipment used (MATE critical for calbration)

This. cafibeation cerlificate documents the iraceability to national stardars, which realize the physical urits of measuremants (S0,
The messurements and the uncartainies with confidence prababiity are given on e following pages and are part of the certificate.

All calibratfons hiave been condusted in the dased laboratory faciity: anvironment lempearales (22 £ 3)°C and bumidiy < F0%.

This calibration carificals shall not be reprodisced except in il wilhaul witen sporoval of the |sbaratary.

| Primary Standards I # Cal Diake (Calibrated by, Cartficals Na.) Schaculed Calitralion

Pawer meter EPM E442 GEIT4B070M [4-0ct-05 (METAS, No. 28100516) Diei-De

Pawer sensar HP 84814 537282783 04-0c2-05 (METAS, Mo, 281-00516) Dct-06

Refarencs 20 dB Atlenuaior 5N; 5086 (20g) 11-Aug-08 (METAS, Mo 251-00458) Alg-06

Refarance 10 dB Asieruaior BN 5047.2 {10¢) 11-Aug-05 [METAS, Mo 281-00458) Aug-08

Referanca Probe ETIDVE &N 1507 26-Oci-[M (SPEAG, No, ET3-1807_QciDd) Q05

DAE4 SN 801 07-Jan-05 (SPEAS, Na, DAE4-E01_Jands) Jan-06

Secondary Standards e Choack Daba (in housa) Scheduled Ched

Powar sanser HP 84814 MY41003317 18-0ct-0Z {SPEAG, in house check Dei-05) In house chak: So-07

AF gonarator RES SML-03 100684 27-Mard2 [SPEAG, In house check Dec-03})  In house chedk: Dec-08

Metwark Analyzar HP B753E US37I00586 S4208  1B-Oci01 {SPEAG, In house check Mov-04) I house ched: Mow-08
ama Funchion I

Cartificate Mo: DA3ISVZ-451_0ci05
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Calibration Laboratory of

Schwalrerischer Kalibrierdianst

Schmid & Partner g Service sulsse déalonnage
Engineering AG Servizio svizzero di taratura
Zeughoussirassa 43, 8004 Furich, Swiizerland 5

Swiss Calibration Sarvice

Accredited by the Swiss Foderal Office of Metrclogy srd Sccreditation Accraditation Ma,: SCS 108
The Swiks Accreditation Service is one of the signatories 1o tha EA
Multllateral Agrasmsant for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

CENELEC EN 50381, "Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3 GHz),
July 2001

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure fo Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documantation:

d)

DASY4 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

Anfanna Parameters with TSL: The dipole is mounted with the spacer to position its feed
paint exactly below the center marking of the flat phantom section, with the arms orented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

SAR normalized: SAR as measured, normalized fo an input power of 1 W at the antenna
connector.

SAR for nominal TSL parameters: The measured TSL parameters are used to calculata the
nominal SAR result.
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Measurement Conditions

DASY system configuration, as fBr as nol ghven on page 1.

DASY Version DASY4 Vd.6

Extrapolation Advanced Extrapolation

Phaentom Modular Flat Phaniom Vid.0

Distance Dipole Center - TSL 15 mm with Spacer

Area Scan resolution dx, dy = 15 mm

Zoom Scan Resolution dx, dy, dz = 5 mm

Frequancy 835 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations wera appliad.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220 41.5 0.80 mtoim

Measured Head TS5L parameters (22.0+02)°C 41.4+8 % 0.80 mho'/m £ 8 %

Head TSL temperature during test (226+02)°C sae —
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Head TSL condilian

SAR measured 250 mW input power 2ZTmWlig

SAR normalized mormalized to 1W 9.08 mW /g

SAR for nominal Head TSL parametears

rormalized o 1W

B.06 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured 250 mW input power 149 mW /g
SAR normalized riormakired o 1W 506 mW /g
SAR for nominal Head TSL parameters ' normalized 1o 14 5.95 mW/ g £ 16.5 % (k=2)

' Correction to nominal TSL parameters according to d), chapter “SAR Sensitivilies”

Certificale No: DEFV2-451_OctDs
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Appendix
Antenna Parameters with Head TSL

Impedance, transtormed 10 feed poinl

52302-4.1 02

Return Loss -26.6dB
General Antenna Parameters and Design
Blecirical Delay (one direchion) 1.383 ns

After long tarm usa with 100W radisted power, ondy & slight warming af the dipole near fhe feedpoint can be measured,

The dipole is made of standand semingsd coaxial cable. The cenler condustor of the feeding line is directly connectsd 1o the

second amm of the dipola. The antenna ks therefore short-circuited for DC-signals,

Mo excessive foree musl be applied lo the dipole arms, becausa they might band or the soldered conneclions near the

feedpoini may be damaged,

Additional EUT Data
Manufactured by EPEAG
Manulactured on December 24, 2001

Cartificate No: DE3SV2-451_Cctds
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DASY4 Validation Report for Head TSL
Date/Time: 17.10.20035 13:47:50

Test Laboratory: SPEAG, Zurnich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V - SN:451

Communication Systermn: CW-835; Freguency: 835 MHz;Duty Cycle: 1:1
Medium: HSL 835MHz;

Medium parameters used: f = 835 MHz; o = 0.9 mho/m; &, = 41.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precizsion Assessment)

DASY4 Configuration:
» Probe; ET3DV6 - SN1507; ConvF(6.24, 6.24, 6.24); Calibrated: 26.10.2004
»  Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAE4 5n601; Calibrated: 07.01.2005
« Phantom: Flat Phantom 4.9L; Type: QDOIOP49AA; ;
+ Measurement SW: DASY4, V4.6 Build 19; Postprocessing SW: SEMCAD, V1.8 Build 159

Pin = 250 mW; d = 15 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.45 mW/g

Pin = 250 mW; d = 15 mm/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5Smm, dy=5mm,

dz=5mm

Reference Value = 54.5 Vim; Power Drift = -0.035 dB

Peak SAR (extrapolated) = 3.28 W/kg

SAR(1 g) = 2.27 mW/g; SAR(10 g) = 1.49 mW/g

Maximum value of SAR (measured) = 2.45 mW/g
dB ' '
0.000

E

-5.00

-10.0 /

-15.0

-20.0

0dB=245mW/g

[He - - 03{C) |
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Impedance Measurement Plot for Head TSL
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Mocredited by the Swiss Foderal Offics of Matrology and AccmedRation
Tha Swiss Accreditation Service is one of the signatories to the E4A
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This calibrafion cerificals documents the tracsability o naticnal standards, which mafize e physical unile of mPeesunemSnis (S1).
The measuremants and ihe uncersiniias with confidance probatsliy are given on ike following pages and are par: of the camficass.

A calibratiors have been conducted in tha closed laboratary faciiby; anvirmnment temperatune (22 £ 3)°C ard hamidity < T0%

Calisration Equipmeant used JMATE critical for callbration)

Primary Standarts 0 # Cal Dt (Calibrated by, Cerfificats Ho.) Schaduled Caltration

Prwer mater EPM E442 GBEITABITIM 12-Oct-04 (METAS, Wo. 281-00412) Oct-0% S

Power sensor HP B4 US3TZaITEI 12-Oct-04 (METAS, Mo 251-00412) Oet-05

Rafarance 20 dB Aanuatse SN 506 (20g) 10-Aug-04 (METAS, No 251-00402) Purg-05

Referance 10 dB Atanuaice SN 5047.2 (10r) 10-Aug-0d (METAS. No 261-00402) Aug-05

Resfarance Probe ETA0VE SN 1807 26-Oct-04 (SPEAG, No. ET3-1507_Detl4) Oct-08

DHE4 Sk a0 O¥-Jan-0d [(SPEAG, Mo, DAS4-601_JanDSE) Jar-06

| Secondary Stardards oW Chack Date {in house] Scheduler Cheok

Powar sensar HE B481A MY 1082 T 18-Ot-02 (SPEAG, In house chack De-03) In house check: Oct-08

RF genaraler RAS SML-03 100688 27-Mar 02 (SPEAG, in house check Dec-03) I house check: Dec-05

Metwark Analyzer HP BTS3E US3ITIO0SES 54706 18-Oct-01 (SPEAD, in house check Mow0d] i house chack: Nov 05
Mams Furcticin Sigralire

Caibeted by

Approved by

Issuad: Fabruary 25, 2005

This callbration carcatis shal nol be reproducad excapt in full withow! written spproval of T kaboralorny,

/
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussireass 43, 8004 Zurich, Switzerand

Accredied by tha Swiss Fadanal Office of Metralogy and Accredibaton
The Swiss Accreditation Service ks one of the signatoras 1o the EA
Mullilateral Agresement for the recognition of callbration certificates

Schweirarischer Falibrierdianst

Sorvice suissa d'Gtalomnags
Servizio svizeno di taratura
Bwiss Calibration Service

Accreditation No.: SCS 108

Glossary:

TSL tissue simulating lquid

ConvF sensitivity in TSL / NORM x.y,z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

|EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wirelass
Communications Devices: Measurement Technigues™, Decaember 2003

CENELEC EN 50361, “Basic standard for the measurement of Specific Absorption Rate
related to human exposure to electromagnetic fields from mobile phones (300 MHz - 3 GHz),
July 2001

Fadaral Communications Commission Office of Engineering & Techneology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

Antenna Paramefers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No
unceartainty required.

SAR measured: SAR measured at the stated antenna Input power,

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

SAR for nominal TSL paramefers: The measured TSL parameters are used o calculate the
nominal SAR result.

Certificaie No: O B0NV2-5023 Febif Page 2 of B
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Measurement Conditions

DASY system configuration. as far as not given on page 1.
DASY Version DASY 4 4.5
Extrapolation Advanced Extrapalation
Phantorn Nodular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mirm with Spacer
Area Scan resclution dx, dy = 15 mm
Zoom Scan Resaolution d, dy, dz =5 mm
Frequancy 1900 MHz + 1 MHz
Head TSL paramaeters

The following parameters and calculations weare applied

Temperatung Parmittivity Conductivity

Mominal Head TSL parameters 220" 40.0 1,40 mihaim

Measured Head TSL parameters (21.5+0.2)"C ME5+E% 1.48 mha'm + 6 W

Head TSL temperature during fest (21.5+0.2)"C — —
SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Head TSL condition

SAR measured 250 mW inpul power 881 mwWig

SAR nommalized normalized 1o 1W BAmWig

SAR for nominal Head TSL parameierns ' narmalized o 1W TS mW /g £17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 250 mW input power 504 mW /g

SAR nommalized normaized 1o 1W 202 mW /g

SAR for nominal Head TEL paramalers " nomalized 1o 1W 8.7 mW / g £ 16.5 % (k=2)

! Cosrection 1o nominal TSL parameters according 1o d), chapter “SAR Sansifivities”

Certificate Mo: D1500V2-5d023_Fabl5 Page 3 of 8
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Appendix
Antenna Parameters with Head TSL

Impedanca, tremsformed o feed polnd 20+ 210

Return Loss -27.4dB
General Antenna Parameters and Design

Eleclrical Dalay {one direction) 1184 ns

Aftar long term wse with 100W radiated power, only a slghl warming of the dipole near the feedpoint can be measured.

The dipole [s made of slandard semirigid coaxial cable. The canter conductor of the feading line is dinectly conneciad 1o this

second arm of the dipole. Tha antenna ks therefore shed-circulted for DC-signals,

No excessive force must be applied to the dipola arms, because they might bend or the soldered connections near the

feedpaint may be damaged,

Additional EUT Data

Manufactured by

EPEAG

Manufsctured an

September 28, 2002

Certificate No: D1900V2-54023_Feb05
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DASY4 Validation Report for Head TSL

Date/Time: 18.02.2005 14:52:34

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D190V2; Serial: D1900V2 - SN:5d023

Communication System: CW-1900; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium: HSL 1800 MHz;

Medium parameters used: f= 1900 MHz; o = 1.46 mho/m; & = 39.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Pin = 250 mW; d = 10 mm/Area Scan (81x81x1): Measurement grid: dx=15mm, dy=15mm

Probe: ETIDVA - SN1507: ConvF(4.96, 4,96, 4.96) Calibrated: 26102004
Sensor-Surface: 4mm (Mechanical Surface Desection)

Ebectronics: DAE4 Sat]; Calibeased: 07.00. 2005

Phamom; Flai Phamtom 5.0; Type: QDODOPS0AA; Serial; 1001

Messurement SW: DASYY, V4.3 Build 11; Postprocessing 5W: SEMCAD, V1.8 Build 144

Maximum value of SAR (interpolated) = 11.1 mW/g

Pin = 250 mW; d = 10 mm/Zoom Scan 2 (Tx7x7)/Cube 0: Measurement grid: dx=5mm, dy=3mm,

dz=5mm

Reference Value = 88.8 Vim; Power Drift = 0.032 dB
Peak SAR (extrapolated) = 16.7 Wikg

SAR(1 g) = 9.61 mWig; SAR(10 g) = 5.04 mW/g
Maximum value of SAR (measured) = 10.8 mW/g

db

-40

0dB=10.8 mW/g

Ceriificale Ma: D1 800V2-54023 Febls Page 5 of &
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Impedance Measurement Plot for Head TSL
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